Apoptosis and DNA fragmentation precede TNF-induced cytolysis in U937 cells.
The hypothesis that activation of apoptosis and DNA fragmentation is involved in TNF-mediated cytolysis of U937 tumor cells was investigated. Morphological, biochemical, and kinetic criteria established that TNF activates apoptosis as opposed to necrosis. Within 2-3 h of exposure to TNF, U937 underwent the morphological alterations characteristic of apoptosis. This was accompanied by cleavage of DNA into multiples of nucleosome size fragments. Both of these events occurred 1-2 h prior to cell death as defined by trypan blue exclusion or 51Cr release. DNA fragmentation was not a non-specific result of cell death since U937 cells lysed under hypotonic conditions did not release DNA fragments. The percentage of cells undergoing apoptosis depended on the concentration of TNF and was augmented by the addition of cycloheximide. A TNF-resistant variant derived from U937 did not undergo apoptosis in response to TNF, even in the presence of cycloheximide. Furthermore, TNF could still activate NFkB in this variant, suggesting that this pathway is not involved in TNF-mediated cytotoxicity. Two agents known to inhibit TNF-mediated cytotoxicity, ZnSO4 and 3-aminobenzamide, were shown to inhibit TNF-induced apoptosis. Taken altogether, these data support the hypothesis that activation of apoptosis is at least one essential step in the TNF lytic pathway in the U937 model system.